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Abstract

Over the last 20 years, flood events have occurred in 49 countries in the WHO European Region. These have 
caused more than 2000 deaths, other health effects, property losses, damage to health facilities, displacement 
and enormous economic costs (estimated at €70 billion). A survey of countries in the Region highlighted the 
gaps in the prevention of health effects of floods and the availability of timely flood–health response strategies 
or established action plans. Further cross-sectoral coordination is crucial in preventing deaths, injuries, disease 
and other health consequences. A range of measures to protect population health care are proposed in this 
publication, organized around prevention, preparedness, response and recovery. Approaches to manage the 
health risks of floods should be based on the common policies, plans and measures for all types of hazards, 
before addressing the specific issues associated with floods. 

Keywords
Floods

Disaster Planning
Risk Management

Public Health
Europe

Address requests about publications of the WHO Regional Office for Europe to:
	 Publications
	 WHO Regional Office for Europe
	 UN City, Marmorvej 51
	 DK-2100 Copenhagen Ø, Denmark
Alternatively, complete an online request form for documentation, health information, or for permission to 
quote or translate, on the Regional Office web site (http://www.euro.who.int/pubrequest).

ISBN 9789289052795

© World Health Organization 2017

All rights reserved. The Regional Office for Europe of the World Health Organization welcomes requests for 
permission to reproduce or translate its publications, in part or in full. The designations employed and the 
presentation of the material in this publication do not imply the expression of any opinion whatsoever on the 
part of the World Health Organization concerning the legal status of any country, territory, city or area or of 
its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent 
approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed 
or recommended by the World Health Organization in preference to others of a similar nature that are not 
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial 
capital letters.

All reasonable precautions have been taken by the World Health Organization to verify the information 
contained in this publication. However, the published material is being distributed without warranty of any 
kind, either express or implied. The responsibility for the interpretation and use of the material lies with the 
reader. In no event shall the World Health Organization be liable for damages arising from its use. The views 
expressed by authors, editors, or expert groups do not necessarily represent the decisions or the stated policy 
of the World Health Organization.

Cover photo: Shutterstock/ Lonely



i

Contents

Acknowledgements..........................................................................................................iii

Executive summary...........................................................................................................v

Abbreviations...................................................................................................................vi

Introduction.......................................................................................................................1

Scope of this document.....................................................................................................2

Overview of health effects of flood events.......................................................................2

Flood–health emergency risk management......................................................................3

Developing a flood–health emergency risk management plan.........................................5

Developing a vulnerability and capacity assessment...................................................5

Priority areas in flood prevention and preparedness....................................................6

Planning for governance and coordination measures.............................................6

Planning for emergency financing..........................................................................7

Planning for health information systems and risk communication........................7

Planning for integrated health-service delivery......................................................8

Priority areas in response........................................................................................... 11

Planning for governance and coordination measures during response................ 11

Planning for health information systems and risk communication during 
response................................................................................................................12

Planning for integrated health service delivery during response..........................13

Priority areas in recovery..........................................................................................14

Planning for governance and coordination measures during recovery................15

Planning for health information systems and risk communication during 
recovery................................................................................................................15

Planning for integrated health service delivery during recovery..........................16

Monitoring and evaluation........................................................................................17

International and regional policy developments.......................................................18

References.......................................................................................................................22

Annex I. Definitions........................................................................................................27

Annex II. Possible sources from WHO and other organizations....................................29

Annex III. Information sheets on preparedness and response for flood events..............31

1. Health effects of floods.........................................................................................32

2. Vulnerable populations and factors that increase vulnerability.............................33

3. Structural and non-structural measures.................................................................34



ii

4.   Structural measures for health services...............................................................36

5.   Flood early warning system................................................................................37

6.   Flood risk assessment checklist...........................................................................39

7.   Preparedness for risk communication.................................................................42

8.   Hospital preparedness planning..........................................................................44

9.   Contingency plans for health facilities................................................................45

10. Planning for emergency shelters.........................................................................47

11. Chemical hazard management during and after flood events..............................48

12. Disease surveillance during and after flood events.............................................51

13. Vaccination during flood events..........................................................................53

14. How to deal with dead human bodies.................................................................55

15. How to deal with dead animals...........................................................................57

16. Venomous snake bites.........................................................................................59

17. Food safety during or after flood events..............................................................61

18. Outbreak surveillance..........................................................................................62

19. Vector-borne diseases during or after flood events.............................................64

20. Rodent-borne diseases.........................................................................................65

21. Prevention of West Nile virus outbreaks.............................................................66

22. Mental health and floods.....................................................................................69

23. Injuries and floods...............................................................................................70

24. Water and hygiene in health care facilities during and after flood events...........71

25. Sanitation and hygiene in health care facilities during and after flood events....74

26. Generic post-flood recovery................................................................................77

27. Mould clean-up and removal after flooding........................................................79

References......................................................................................................................82

List of tables
Table 1. Example of flood warning codes issued by the United Kingdom 
Environment Agency......................................................................................................37

Table 2. Important health outcomes to consider when assessing flood impacts.............51

Table 3. Infectious diseases that may be encountered during floods in the WHO 
European Region.............................................................................................................62

Table 4. Drinking-water disinfection methods in emergencies.......................................72



iii

Acknowledgements

This document was developed by WHO Regional Office for Europe staff: Matthias Braubach 
(Technical Officer); Ana Paula Coutinho Rehse (Technical Officer); James Creswick 
(Technical Officer); Ute Enderlein (Technical Officer); Dorota Jarosińska (Programme 
Manager); Vladimir Kendrovski (Technical Officer); Bettina Menne (Programme Manager); 
Elizabet Paunovic (Head of WHO European Centre for Environment and Health); Miguel 
Antonio Salazar (intern); Gerardo Sanchez (Technical Officer); Oliver Schmoll (Programme 
Manager); Enkhsetseg Shinee (Technical Officer); Kai von Harbou (Technical Officer); 
Irina Zastenskaya (Technical Officer); and, from WHO headquarters, Jonathan Abrahams 
(Technical Officer).  

Thanks are due to the colleagues who contributed comments, namely: Miljana Grbic, Haris 
Hajrulahovic, Thomas Hoffmann, Aliya Kosbayeva, Antoinette Kaic-Rak, Hilde Kruse, 
Srdan Matic, Dorit Nitzan, Hanne Pedersen, Dina Pfeiffer, Jukka Pukkila, Christiana Salvi 
and Juan Tello.  

The authors are particularly grateful for the comments received from the representatives 
of Member States and experts who attended the meeting: Prevention, preparedness and 
response to reduce or avoid health effects of flood events, 19–20 October 2015, Bonn, 
Germany. Member states representatives: Arben Luzati (Institute of Public Health, Tirana, 
Albania); Nune Bakunts (National Center of Disease Control and Prevention, Yerevan, 
Armenia); Hashim Hashimov (Republican Center of Hygiene and Epidemiology, Baku, 
Azerbaijan); Niyazi Zamanov (Ministry of Emergency Situations, Baku, Azerbaijan); Oleg 
Panchuk (Ministry of Health, Minsk, Belarus); Luc Tsachoua (Federal Public Service Health, 
Food Chain Safety and Environment, Brussels, Belgium); Goran Čerkez (Federal Ministry 
of Health, Sarajevo, Bosnia and Herzegovina); Dzejna Milakovic-Ramadani (Ministry 
of Health and Social Welfare, Banja Luka, Bosnia and Herzegovina); Maja Dragosavac 
(Croatian Institute of Emergency Medicine, Zagreb, Croatia); Maëlle Jean-Baptiste 
(Ministry of Social Affairs, Health and Women’s Rights, Paris, France); Levan Baidoshvili 
(National Center for Disease Control and Public Health, Tbilisi, Georgia); Gesa Lücking 
(Bundesministerium für Gesundheit, Bonn, Germany); Stefania Marcheggiani (National 
Institute of Health (ISS), Rome, Italy); Altynbu Uraimova (Ministry of Health of the 
Kyrgyz Republic, Bishkek, Kyrgyzstan); Irina Gudaviciene (Health Emergency Situations 
Centre of the Ministry of Health, Vilnius, Lithuania); Vladimir Dobricanin (Clinical Centre 
of Montenegro, Podgorica, Montenegro); Cristina Abreu Santos (Directorate-General of 
Health, Lisbon, Portugal); Mario Silvestre (National Authority for Civil Protection, Lisbon, 
Portugal); Ion Salaru (National Centre of Public Health, Chisinau, Republic of Moldova); 
Viacheslav Chubayko (Ministry of Healthcare, Moscow, Russian Federation); Dragana 
Dimitrijević (Institute of Public Health of Serbia “Dr Milan Jovanović Batut”, Belgrade, 
Serbia); Miljan Rancic (Institute of Public Health of Serbia “Dr Milan Jovanović Batut”, 
Belgrade, Serbia); Milada Estokova (Public Health Authority, Bratislava, Slovakia); Mirjana 
Dimovska (National Institute of Public Health, Skopje, The former Yugoslav Republic 
of Macedonia); Dovranmuhammet Saparov (Ministry of Health and Medical Industry, 
Ashgabat, Turkmenistan); Iryna Rudenko (State Sanitary and Epidemiological Service, Kiev, 
Ukraine); and Jasur Abdurakhmanov (Republican Center of Hygiene and Epidemiology, 
Tashkent, Uzbekistan. Temporary advisers: Angie Bone (Public Health England, London, 
United Kingdom); Angela Braubach (Federal Office of Civil Protection and Disaster 



iv

Assistance, Bonn, Germany); Sari Kovats (London School of Hygiene & Tropical Medicine, 
London, United Kingdom); Franziska Matthies (freelance consultant, Feldafing, Germany); 
and Virginia Murray (Public Health England, London, United Kingdom). Representatives 
of other organizations: Franz Karcher (European Commission, Luxembourg); and Zbigniew 
Kundzewicz (Intergovernmental Panel on Climate Change Secretariat, Poznań, Poland). 
WHO Regional Office for Europe staff: Dovile Adamonyte (intern); Shinee Enkhtsetseg 
(Technical Officer); Vladimir Kendrovski (Technical Officer); Bettina Menne (Programme 
Manager); Elizabet Paunović (Head of WHO European Centre for Environment and Health); 
Miguel Salazar (intern); Oliver Schmoll (Programme Manager); Kai von Harbou (Technical 
Officer); and Tanja Wolf (Technical Officer).  

The WHO Regional Office for Europe is grateful for the funding received from the German 
Ministry for the Environment, Nature Conservation, Building and Nuclear Safety which 
enabled organization of the discussion meetings. 



v

Executive summary 

In the WHO European Region, floods are the most common natural hazard leading to 
emergencies, causing extensive damage, disruption and health effects. Over the last 20 
years flood events have been recorded in 49 of the 53 Member States. Estimates for the 
WHO European Region based on data from the international disaster database (EM-DAT) 
indicate that approximately 400 floods have caused the deaths of more than 2000 people, 
affected 8.7 million others and generated at least €72 billion in losses in the period 2000–
2014 (Guha-Sapir et al., 2015).

The magnitude of the physical and human costs of such events can be reduced if adequate 
emergency prevention, preparedness, response and recovery measures are implemented in a 
sustainable and timely manner. Resilient and proactive health systems that anticipate needs 
and challenges are more likely to reduce risks and respond effectively during emergencies, 
thereby saving lives and alleviating human suffering. 

Over the last few years, countries in the Region have requested assistance from WHO 
Regional Office for Europe during severe flood events. Moreover, a survey conducted 
by WHO and Public Health England highlighted the gaps in the prevention of the health 
effects of floods and in the availability of coordinated and systematic flood–health response 
strategies or action plans. 

Experiences in the Region indicate a need to shift the emphasis from disaster response 
to long-term risk management. The approach should include health impact assessments 
of structural measures to combat flooding; specific building regulations in flood-prone 
areas and insurance policies. Flood–health risk management – through the development of 
flood–health action plans – should therefore be considered multisectoral. This encompasses 
systematic analysis and management of health risks posed by floods, through a combination 
of hazard and vulnerability reduction measures to prevent risks, as well as response and 
recovery measures corresponding to the four phases of emergency management: prevention, 
preparedness, response and recovery. Hospitals, ambulance stations, retirement homes, 
schools and kindergartens in flood-prone areas are at particular risk: evacuation of patients 
and other vulnerable groups may represent special challenges.

In this publication, the authors propose the development of a flood–health emergency risk 
management plan, and describe some of the essential elements. This management plan has 
to be flexible but specific, so that it can be nationally adjusted as required. Definitions of the 
terms and potential sources from WHO and other international organizations are provided in 
Annex 1 and II. A range of information sheets on public health advice for health authorities, 
health professionals, local authorities and emergency managers are provided in Annex III. 
The publication builds on an extensive literature review, published by WHO Regional Office 
for Europe and Public Health England (Menne and Murray, 2013). 
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